Materials and methods
For plant growth, seeds were stratified at 4°C for 4 days before growth at 21°C with 16 h light / 8 h dark cycles, either on soil or on plates with GM medium (S1). For DEX treatments, seedlings were grown on GM containing 1 µM dexamethasone (SIGMA).
For mutagenesis, 100 mg of homozygous STM-GR seeds (Landsberg-erecta background, L-er) were treated overnight at room temperature with 0.3% ethyl methane sulphonate (EMS) in 0.05% Tween 20, rinsed in saturated sodium thiosulphate, germinated on GM medium and transferred to soil after one week. Progeny from 2000 individual plants were germinated on separate GM plates containing 1 µM dexamethasone (SIGMA) and screened for wild-type growth. The xrn4-1 and xrn4-2 mutants were isolated in this screen. The STM-GR strain has been described (S2) , and an independent STM-GR line was generated using the same methods. The AG-GR strain was made in L-er background using the same vector and methods as for STM-GR, except that the STM coding sequence was replaced with the complete AGAMOUS coding sequence fused in-frame with GR. The WUS-GR strain (L-er) was a gift from Michael Lenhard (University of Freiburg, Germany) and has been described (S3). sde1-1(S4) and the corresponding wild-type control (C-24 background) were provided by Alan Herr (Sainsbury Laboratory, Norwich, UK).
For crosses, plants were grown on soil to maturity and four to five flowers were hand-pollinated two days after their immature stamens had been removed. Genotypes were confirmed using dCAPS markers. For xrn4-1, genomic DNA was amplified with primers: 
RNA extraction and analysis
Total RNA was isolated from the aerial part (leaves, cotyledons and hypocotyl) of 11 days-old seedlings grown on GM medium. For extraction of high molecular weight RNA, the tissues were frozen and ground in liquid nitrogen and RNA was extracted with the TRIzol Reagent (Life Technologies) according to manufacturer's instructions. For Northern blots, ~10 µg of total RNA was fractionated on 1.2 % formaldehyde-agarose gel and blotted onto Hybond-NX nylon filter. cDNA probes were labelled by random priming with [α- 32 P]dCTP. Equal loading was verified by stripping in boiling 0.5% SDS and hybridizing with a β-tubulin probe.
For small RNA detection, total RNA was extracted from 11 days-old seedlings as described (S5) . 80 µg of total RNA were analyzed as in (S6) , except that a 17%
polyacrylamide gel was used. The gel was soaked in 10 mM phosphate buffer pH 7.2, followed by 10 min in 20 X SSC and standard Southern transfer (S7) onto Hybond-NX nylon filter. The filter was probed with STM or GR [α-32 P]UTP-labelled riboprobes, which were hydrolized for 1 hour in 200 µl of 100 mM carbonate buffer (40 mM NaHCO 3 , 60 mM Na 2 CO 3 , pH 10.2). To probe for miRNAs 157 or 167
(http://cgrb.orst.edu/smallRNA), the filters were stripped in boiling 0.5% SDS and probed with [γ-32 P]ATP-labelled oligonucleotides (5' GTGCTCTCTATCTTCTGTCAA3' for miRNA157 and 5'TAGATCATGCTGGCAGCTTCA3' for miRNA167) . All blots were exposed to a Storage Phosphor Screen (Molecular Dynamics) and the images analyzed with ImageQuant 5.1 (Molecular Dynamics).
RACE-PCR
Detection of RNA 5' ends was performed using the GeneRacer™ Kit (Invitrogen), without the initial de-capping reaction (S8). After isolation of polyA RNA (PolyATtract mRNA Isolation System IV -Promega) the GeneRacer™ RNA oligonucleotide (5'-CGACUGGAGCACGAGGACACUGACAUGGACUGAAGGAGUAGAAA-3') was ligated to exposed 5' ends and reverse transcription reaction (RT) carried out using an
A 10-cycle hot-start polymerase chain reaction (PCR) was performed (94°C/4 min followed by 10 cycles of 94°C/30 sec and 72°C/90 sec), using a primer specific for the GeneRacer™ RNA oligonucleotide (GeneRacer™ 5' Primer: 5'-CGACTGGAGCACGAGGACACTGA-3') and STM-specific primer (STMrev1: 5'-TGTCCTCCGACGGCTTCCAATGC-3'). The PCR products were purified with the CCTGTTGGCCCCATAGATGC 3' (this primer combination allowed more sensitive amplification with fewer non-specific products). After electrophoresis through 1.2 % agarose, the ethidium bromide-stained gel was scanned using a Typhoon 8600 scanner (Molecular Dynamics), with the laser set to 532 nm and emission filter to 610 nm. Band intensities were measured using ImageQuant 5.1 (Molecular Dynamics).
Map-based cloning and complementation
Homozygous xrn4-1, STM-GR (L-er) was crossed to the Columbia (Col-0) Sequencing of candidate genes identified the xrn4-1 and xrn4-2 mutations.
Complementation of xrn4-1 was performed with a genomic fragment amplified by PCR with primers 5'ATTTTGGAGCTCCTGAATTCAACAATGACGTACTT3' and 5'TTGGAGATGTCCTACTTGTGGAGCTCCTCAGA3'. The PCR product was cloned as a SacI fragment and the sequence was verified. The fragment was then subcloned into pPZP222 (S10) and transformed into homozygous xrn4-1, STM-GR plants, using the floral dip method (S11). Complementation was seen in five independent transformed lines, based on return of the STM-GR phenotype in xrn4-1, STM-GR seedlings grown on medium containing kanamycin 50 µg/mL, gentamycin 100 µg/mL and dexamethasone 1 µM.
In situ RNA hybridization
Tissue fixation, sectioning and in situ hybridization were performed as described (S12). Riboprobes were labelled with digoxigenin (Roche Molecular Biochemicals) and alkaline phosphatase activity was detected with 5-bromo-4-chloro-3-indolyl phosphate toluidine salt (BCIP) and nitro blue tetrazolium chloride (NBT) (Roche Molecular Biochemicals) according to the manufacturer's instructions. The seedlings were homozygous for xrn4-1 and STM-GR, and segregated a T-DNA containing the wild-type XRN4 genomic sequence, which caused recovery of the wildtype STM-GR phenotype (arrows). An individual, complemented xrn4-1, STM-GR seedling is shown at higher magnification in (C). The sample dilution indicated was the highest dilution that still gave clearly measurable peaks for both samples.
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